NF90 exerts antiviral activity through regulation of PKR phosphorylation and stress granules in infected cells.
NF90 was shown to exhibit broad antiviral activity against several viruses, but detailed mechanisms remain unclear. In this study, we examined the molecular basis for the inhibitory effect of NF90 on virus replication mediated through protein kinase (PKR)-associated translational regulation. We first verified the interaction between NF90 and PKR in mammalian cells and showed that NF90 interacts with PKR through its C-terminal and that the interaction is independent of NF90 RNA-binding properties. We further showed that knockdown of NF90 resulted in significantly lower levels of PKR phosphorylation in response to dsRNA induction and influenza virus infection. We also showed that high concentrations of NF90 exhibit negative regulatory effects on PKR phosphorylation, presumably through competition for dsRNA via the C-terminal RNA-binding domain. PKR activation is essential for the formation of stress granules in response to dsRNA induction. Our results showed that NF90 is a component of stress granules. In NF90-knockdown cells, dsRNA treatment induced significantly lower levels of stress granules than in control cells. Further evidence for an NF90-PKR antiviral pathway was obtained using an NS1 mutated influenza A virus specifically attenuated in its ability to inhibit PKR activation. This mutant virus replicated indistinguishably from wild-type virus in NF90-knockdown cells, but not in scrambled control cells or Vero cells, indicating that NF90's antiviral function occurs through interaction with PKR. Taken together, these results reveal a yet-to-be defined host antiviral mechanism in which NF90 upregulation of PKR phosphorylation restricts virus infection.